This paper considers the importance of two determinants of happiness. The empirical literature reports that absolute levels of income and relative levels of income are important determinants of happiness and that relative levels of income assume greater importance at higher levels of per capita income. The first section of the paper explores the importance of these observations when considering the rationale for international redistribution. With these observations, the rationale is so strong that everyone's well-being might increase even when individuals are envious of one another and malevolent towards one another. In high-income countries individuals (preoccupied with relative income) are happier when tax reduces their fellow citizens' income. In low-income countries individuals are happier when they receive tax revenue raised in the high-income country. The happiness of citizens in high-income countries does not depend on their income relative to the income of citizens in low-income countries. While analysis is premised on malevolence (to emphasise the case for redistribution), the more general conclusion is that tax policy used to correct market failure makes individuals happier in high-income countries and makes citizens happier in low-income countries if revenues are redistributed to low-income countries. The second section of the paper also focuses on the same determinants of happiness. This section explores the scope for redistribution between member states of the European Union. After estimating the importance of different determinants of happiness in the European Union an index of happiness is constructed. This is used to simulate the impact on happiness in member states when citizens in high-income member states are taxed to redistribute income to citizens in low-income member states. Both sections of the paper emphasise the importance of absolute and relative levels of income when assessing the case for international redistribution. Both sections of the paper suggest that governments might play a far more active role in the pursuit of happiness.
Introduction
Beveridge (1942) stated that: "The object of government in peace and in war is not the glory of rulers or of races, but the happiness of the common man".
1 As Director of the London School of Economics he was the author of the report that inspired the extension of the UK welfare state and his prescription that government should focus on happiness is even more pertinent today with insight provided by a growing empirical literature on the determinants of happiness. The objective in this paper is to focus on some of the more robust findings in this literature (reviewed by Stutzer 2002a, 2002b) and to demonstrate how they might be used to inform policy designed to increase 'the happiness of the common man'.
One of the most robust results is that "… it is not the absolute level of income that matters most but rather one's position relative to other individuals" (Frey and Stutzer 2005:124) . This finding has already informed policy proposals. Frank (1997) and Layard (1980) argue that it implies that individuals spend '…too much' time in income-earning activity (to acquire the resources necessary to finance 'conspicuous consumption'). They prescribe tax policy to correct the market failure that arises when individuals are locked in a counterproductive 'acquisition race'. They advocate tax policy to reduce individuals' incentive to expend effort on the acquisition of ever larger houses and ever more powerful motor cars.
This paper focuses on the same empirical finding and on the observation that relative income and absolute income have a different impact on happiness at different stages of economic development. Above an absolute level of income per capita the relevance of absolute income as a determinant of happiness diminishes (Frey and Stutzer 2002b refer to an income of US$10,000 in 1995). One implication of these findings is that tax policy can be designed to correct market failure in high-income countries and redistribute revenue to individuals in low-income countries so that everyone's happiness increases.
The first section of the paper responds to Layard's (2006) call for more theoretical analysis of the implications of these empirical results. The objective is to emphasise the relevance of these empirical findings for the likelihood that redistribution will increase happiness. When these findings apply, a rationale for redistribution can be premised on malevolence (rather than benevolence). Policy can be designed to redistribute income and the happiness of the common man increases even if the common man has no interest in the well-being of the recipients of this redistribution.
Later sections of the paper focus on the relevance of the same empirical findings when exploring the impact of redistribution on happiness. If the empirical findings are so potent that they justify redistribution when individuals do not care about the recipients of redistribution, surely they are relevant when exploring the potency of redistribution more generally? Later sections of the paper focus on a case study. If, within the European Union (EU), "…the aim of public policy should be to maximise people's happiness suitably aggregated" (Layard 2005:147) what impact do these same empirical findings exert on the possibility that all may be made happier as a consequence of redistribution? What influence do they exert in simulations of the impact of redistribution on happiness in the EU?
Can redistribution increase everyone's happiness if individuals are malevolent?
The objective in this section is to highlight the significance of recent findings in the empirical literature by demonstrating that everyone might be made better off if income is redistributed even if no one is motivated to act philanthropically. The relevant empirical findings are that happiness is an increasing function of absolute and relative income but that relative income assumes greater importance at high levels of per capita income (Frey and Stutzer 2002b) . These results are important when analysts explain why happiness indices do not show a clear upward trend over time despite steady increases in living standards (Blanchflower and Oswald, 2004a) .
In this section of the paper they are important when considering a quite different rationale for redistribution.
The following analysis adapts earlier work by Brennan (1973) by including empirical findings concerning the importance of relative and absolute levels of income. The analysis changes if happiness also depends on relative income. The well being of individual A depends negatively on the income of individual B and vice versa.
Citizens are envious and malevolent. The incentive (dominant strategy) is for both individuals to expend further effort in an 'income race'. The Cournot-Nash reaction curves R A and R B describe how this race unfolds (as it documents the utilitymaximising reaction of each individual to the increased income of the other). The equilibrium found is the Nash non-cooperative one at point 2, where both A and B have incomes y 2 and self-reported happiness level at point 2' in Figure 1 (quadrant IV), namely, h 1 . This is read from the relation H l , where it is assumed that both individuals are constrained to have identical incomes and hence H l is drawn lower in self-reported happiness terms than H i to reflect this.
Point 2 puts individual A on indifference curve I A 2 and individual B on indifference curve I B 2 . These two curves contain an ellipse of Pareto-superior outcomes to point 2. These points are superior but paradoxically involve lower retained income. The contract or, more aptly in this case, conflict curve (Boulding's terminology e.g. 1955) runs North West-South East from point 1' to point 1 and a 'Nash bargaining-solution', based on fairness, 3 would produce point 3 as the equilibrium. This will put individual A on indifference curve I 2 Which equates to actual happiness. 3 This of course is an Hamada type construction which is drawn here such that reneging to respective reaction functions puts A and B on lower indifference curves than those associated with point 2 (so the threat to 'not cooperate' if one party tries to renege should be sufficient to secure compliance in the small numbers case). The bargain to this extent is self-enforcing. However generally, when numbers are large, free riding and a case for government redistribution can be predicted. Layard (1980) argues that an income tax might resolve this problem and Frank (1997) calls for a progressive consumption tax. In this paper analysis also considers the way that tax revenue might be used. Figure 1 is designed to show how tax revenue might be redistributed internationally to increase happiness. In Figure 1 the 'market failure' problem in the high income country is solved by taxation so that there is revenue to redistribute to a third, poorer, party There is evidence that the taxation system can be used in this way. Rogerson (2008) , for example, argues that relative increases in taxes in Europe can explain much of the 45 percent decline in hours worked relative to the United States over the period 1956 to 2003. Moreover, and this is important, the elasticities are such that an increase in tax rates does tend to raise tax revenue 4 . 5 In the constructions dHs/dY > dHl/dY conditional on an inherited income level, say, y 1 c initial income in Figure 1 (quadrant III) and generally it is assumed dH/dY >0 with d 2 H/dY 2 < 0.
B are unconcerned with C as long as C does not have an income gross of transfers in excess of a given threshold. Figure 1 shows that happiness increases in the donor country and in the recipient country. However the rationale for redistribution depends on the envy that citizens in the high-income country have for each others' income. When Booth (2007:9) surveys the empirical literature on the determinants of happiness he comments (almost 'tongue in cheek') that "…policymakers have latched on to the apparent need to have a more even distribution of income to raise national happiness-something that many would regard as the legitimisation of envy…". Here the analysis serves to legitimise envy as a rationale for redistribution. The important observation is that it is premised on the robust findings that both relative income and absolute levels of income are important determinants of happiness at different stages of economic development.
Happiness in the European Union: A Case Study
Section two of the paper focused on malevolence to emphasise the significance of the determinants of happiness as reported in a growing empirical literature. In this section the objective, more generally, is to consider the importance of these same variables when considering policy to increase happiness in the EU. As empirical relationships reported by empiricists are relevant when explaining the scope for redistributions, the objective is to focus on their importance when simulating the impact of redistribution on happiness in the EU.
The analysis in section two of the paper was premised on the assumption that relative income and absolute income are important determinants of happiness and that the significance of absolute income falls as income per capita increases. This situation is consistent with the observation that absolute levels of income have a nonlinear impact on happiness as income increases but relative income has a linear impact on happiness as income per capita increases. (Indeed, if the impact of relative income on wellbeing were driven by envy there would be no reason to suppose that this impact would lessen as income per capita increased). Of course the impact of absolute levels of income is likely to decline as income per capita increase because standard utility theory suggests that marginal utility diminishes as living standards increase. The first objective in this section of the paper is to explore the possibility that these relationships are relevant when explaining happiness in the EU.
Before commencing on the empirical work it is important to acknowledge the criticism that might be made of such an approach. Critics have argued that it is difficult to rely on cardinal data on satisfaction but as Di Tella et al (2001) argue, such cardinal data does not behave so erratically and the welfare functions they imply are intuitive.
Second, there is evidence that individuals in a 'language community' have a common understanding of how to translate internal feelings into a number scale (Van Praag, 1991) and here the objective is to compare citizens in different 'language communities'. Once again, it is important to acknowledge this criticism but there is also evidence that individuals are able to recognize and predict satisfaction levels (in terms of happy, sad, jealous, etc.) of people from other cultural communities (Diener and Lucas, 1999) . While it is important to recognise the difficulties of the approach that is to be pursed it is also important to stress that the following exercise makes comparisons between 'representative' individuals (i.e. not between two specific individuals, but representative of those in society as a whole).
Notwithstanding these qualifications, how relevant are absolute levels of income and relative levels of income when explaining happiness and what insight do these relationships shed when simulating the impact of redistribution in the EU?
Estimates of the Determinants of Happiness in the European Union
The data employed are derived from the Eurobarometer survey carried out in The data relating to satisfaction is summarized in Table 1 . There are wide variations between countries; in general, the richer countries are more satisfied than the poorer countries. It is also evident that there has been a general downward shift comparing the two years with the sole exception of the Netherlands. Absolute income is measured at the midpoint of the income range (as an indicator of an individuals' income); relative income is the ratio of this to the average. GDP per capita refers to the country in which a respondent is resident in the same year as the survey. 13 Variables are defined in the Appendix.
The assumption is made that there is an underlying response variable W i , measuring life well-being along a continuum, and linked to the individual's socio-economic and country characteristics (X i ):
Satisfaction or happiness (Y* i ) is a function of well-being relative to some aspiration
W i a itself may be a function of the individual's socio-economic characteristics and particularly from country to country may depend upon GDP per capita and also relative income. 14 f(X i ) encapsulates this combined relationship. These points are returned to below. The socio-economic variables impact on well being through equation (1). Satisfaction is then based on a comparison of well being and aspirations via equation (2). The direct impact of an increase in the socio-economic variables is to raise well being and it is through the impact of this on satisfaction that people perceive an increase in satisfaction.
The i'th individual's response to the question will depend on the value of Y i *. The survey data has m possible responses corresponding to m+1 extended real numbers, α 0 , α 1 , …, α m . Defining α 0 = -∞ and α m = +∞ and α j > α j-1 ∀j the individual will respond in the j'th category if:
Personality factors may enter in one of three ways. First in intervening between the socio-economic characteristics and well-being, second in the formulation of an aspirational level and third in h(.) the function transforming the individual's relative well-being into satisfaction or happiness. 15 Because the data is ordered it is natural to use ordered probit to estimate f(X i ). The regression estimates are also clustered at country level to take account of intra-group correlation.
14 Easterlin (2001) suggests that over the life cycle aspirations will grow with income.
15 Strictly speaking only the third possibility unambiguously results in different functional forms for different individuals. This possibility is deserving of further analysis with a data set which includes information on 'personality'. 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
**/*denotes significance at the 1%/5% levels of significance respectively. (.) denotes t statistic. Equations 2.3 and 2.6 were estimated with respondents over 60 excluded from the sample. N denotes the number of observations, LL the log likelihood. Regressions, estimated in STATA, are clustered at country level to take account of intra-group correlation.
The results are shown in Education tends to increase happiness and, in common with several other studies, women tend to be happier than men (e.g., Clark and Oswald, 1994) . Happiness has a nonlinear relationship with age and is adversely affected by being unemployed or having lost a partner.
17
The results also indicate a positive impact of increasing relative income on happiness, although there is limited evidence of significant non-linearity. This is not great and hence there is only weak evidence that redistribution policies within a country can substantially increase average happiness. In subsequent regressions this evidence becomes smaller still. This point is discussed further below. Being unemployed is also a significant cause of unhappiness, although interestingly enough this does not extend to the principal earner in the family, when that is not the respondent, being unemployed.
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When country dummy variables are plotted against GDP per capita there appears to be a non-linear relationship as can be seen from Figure 2 . Even without the two 16 These are not reported in this table although discussed subsequently. 17 There are diverse ways to lose a partner but the one which causes greatest distress is divorce. Thus becoming widowed for example would appear to reduce happiness by less than half the unhappiness caused by divorce. This is also the case with the separation of couples who were not legally married. This strongly suggests that it is the legal aspects of the divorce process which adds to unhappiness in addition to that caused by the loss of a partner. 18 Others' unemployment will impact upon income which is already controlled for. Hence, this result, together with the significance of self-unemployment, suggests that there are costs, possibly psychic or health costs, to being unemployed which are unique to the individual and which are in addition to the associated lack of income. outliers, Denmark and Luxembourg, there is evidence of a nonlinear relationship confirmed by a regression with these two countries included and also excluded, on the remaining thirteen observations. In a sense the outlier is Denmark with a very large positive fixed effect. In interpreting this it must be recalled that these country dummy variables will be picking up much more than just differences in GDP per capita. As this is also consistent with results in other studies, this regression was repeated with GDP per capita and GDP per capita squared replacing the dummy variables 19 . The results are reported in column 2. The significance of the socioeconomic variables is largely unchanged and both the GDP per capita terms are very significant at the 1% level. The signs indicate a strong nonlinearity and suggest that there are gains from policies which redistribute wealth between countries -a result in keeping with the discussion of section 2. In this regression the evidence for within country redistribution effects disappears, i.e. the coefficient on relative income squared is insignificant. The main change between this regression and the previous one is the reduced significance of relative income 20 and in particular the absence of any evidence for nonlinearity. This suggests that in the absence of country fixed effects, the distribution of relative income is reflecting some country characteristics, possibly inequality, which impact on wellbeing.
Turning to data collected in November-December 1999 the results in Table 2 are similar to those already discussed. In particular, the coefficients on GDP per capita suggest that happiness increases with aggregate living standards, but at a declining rate 21
. Both sets of results include everyone aged eighteen or over and to focus more 19 They cannot be both included as the two GDP per capita variables are perfectly correlated with the country fixed effects. As a consequence, if we were to include GDP per capita and the country fixed effects in the same regressions, the latter would have to be omitted for two countries and the results vary substantially depending upon which two are omitted. 20 This is not to say however that it is important and the variations in happiness across the relative income range are substantially more than over the age range shown in Figure 3 . Table 2 and GDP per capita is the average of 2001 and 1999 corrected for PPP Figure 2 Country fixed effects and GDP per capita in early middle age and then increasing (Blanchflower and Oswald, 2004b) . To test for this, age and age squared are included. Evidence for the U-shaped pattern is strong. In the 2001 equation the trough of happiness is reached at about 36 years and in the 1999 equation at about 48 years. These are substantial differences, although it must be emphasised that the results are not significantly different and that these estimates are sensitive to relatively small changes in the parameter estimates of the two age coefficients.
In columns 2.7-2.10 the pooled results are shown. These are largely similar to those for the separate years, although a dummy variable operative for the 2001 sample is significant at the 1% level in all three regressions and indicates that some factors not included in the regression impacted upon people to reduce their wellbeing in the more recent year. Table 3 shows the country dummy variables from the regression in column 2.7. These indicate wellbeing relative to Finland, other things being equal and ignoring GDP per capita. On this basis people living in Greece and Portugal are the unhappiest and Denmark and Sweden the happiest. Figure 3 shows the age estimated impact curve on happiness, normalised to begin at the average value for predicted happiness from this pooled regression. The critical values dividing not very satisfied and fairly satisfied and fairly satisfied and very satisfied are -0.43 and 1.55 respectively. Hence age changes are not sufficient to move this representative individual between categories, but for some individuals this would be the case. Table 2 Figure 3 The Impact of age on happiness Once more, relative income has a linear impact in the equation with GDP per capita replacing the country fixed effects, but when we use country fixed effects relative income squared is significant indicating such a nonlinearity. However, the curve is such that the nonlinearity for relative income is substantially less than that for GDP per capita and only relevant at the highest levels of relative income. Thus the regression is repeated excluding just the 500 individuals with the highest relative income. In this case the coefficient on income squared is insignificant at even the 10% level of significance 22 . Hence, it would appear that only for the very richest people in a country does the relative income impact flatten out, for the rest of the population it is nonlinear and thus, as with the regression with GDP per capita, supports this reliance on the findings discussed earlier.
Finally, in 2.10 regression 2.8 is repeated but with relative income defined in an alternative way. There is a literature which suggests that relative income comparisons should be done with similar individuals. As a consequence, the log of income is regressed on age, age squared, gender, education, occupational status, employment status and country dummy variables. A predicted value for each income given these characteristics is obtained and a relative income measure as the ratio to this predicted variable is computed. The results in column 2.10 show this to be slightly better than the previous definition of relative income and although nonlinearities are now more strongly suggested they are still not significant in terms of the coefficient on the squared term. Although interesting in its own right, the policy implications are limited as it is difficult to envisage a general redistribution of income on the basis of socio-economic characteristic, e.g. redistributing income between women, but not from men to women. of the average individual can be calibrated with reference to these characteristics.
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It is not a unique measure; any linear transformation of the measure is equally valid.
In choosing such a transformation it is first assumed that there are lower and upper bounds on happiness of 0 and 100 respectively. 24 The lower bound of zero is found by calculating the value of Y* in the "worst case scenario", e.g. a divorced man, with an income equal to one tenth of the average with country per capita income of $10,000. Similarly the upper bound is calculated by assuming a "best case scenario" Y in all cases is only unique subject to a linear transformation and is likely to differ from one data set to another. The main purpose of this transformation is to achieve a clear understanding in relative terms of average happiness and how it varies across the population. It will also facilitate a more easy evaluation of the impact of redistribution. It should not be used to compare shifts over time. Table 4 shows the mean value of this index, for the 2001 sample, to be 66.32 and to vary from 23.91 to 93.16. The standard deviation is also shown. It is now possible to proceed with a number of simulations which estimate the impact upon happiness of different scenarios. Again these scenarios pick up the predicted change in happiness of the average individual with a given set of socio-economic characteristics. The regression analysis suggested that short term events have a considerable impact on 25 60 as people older than this are tending to cease working and hence to receive lower levels of income happiness via the impact of the variables reflecting whether circumstances had changed in past years or were expected to change in the future, with the influence of the past being stronger than that of expectations of the future 26 . It is possible to find an estimate of long-run or underlying well-being by assuming that for everyone the response to these two questions is 'no-change'. The results indicate that long-run well-being is some 4.6% less than in the short run -the habituation effect. 27 This indicates that shocks to individuals are mostly positive, enhancing satisfaction rather than reducing it. This is intuitive as for a long period during their lives individuals tend to enhance their status and position as they age through promotion, moving house, marriage, etc. However, if it were possible to negate the impact of negative shocks then it can be seen that well-being would increase by the order of 1.6% to 2.9%. It could be argued that it is wrong to adopt a cardinal interpretation of the reported past and expected changes in life circumstances and that this therefore does not permit an analysis of the habituation effect. Nonetheless, we would make a similar argument to that of Di Tella et al (2001) in that these results are highly significant and at the least strongly suggest that changes in past, and to an extent future, circumstances impact on well being. (4) and (5) respectively. The redistribution simulations have taken into consideration the populations of the countries and hence are feasible redistributions.
It is now possible to consider the impact of redistribution. The coefficients on GDP per capita in equations 2.2 and 2.4 provide support for the hypotheses that happiness increases with GDP per capita but at a declining rate. People in richer countries may be happier than those in poorer countries for at least two reasons.
First, living in a richer country implies that, given the individual's relative income the greater will be their personal standard of living. Second, it is probable that people in richer countries enjoy a higher standard of public services and public goods (Hudson 2006) . But the important point is that the impact of relative income is linear and hence as long as the redistribution from rich to poor country preserves the ranking in the former, its impact on welfare will be linked to that on GDP per capita. The nature of the coefficients suggests that people could be made happier on average by redistributing income. A result that is consonant with the analysis of section 2. The same is much less true with respect to relative income within a country. There is relatively little evidence that on average redistribution policies within countries in the EU increase average happiness. Again a result that is consistent with section 2. This is evident from Table 4 welfare economics is unable to proceed. Table 5 shows the impact of redistribution upon the constructed index of happiness across the EU countries. Between individual countries there are sharp differences amongst the winners and losers, the former of course tend to be the relatively poorer countries within the EU. Because of the nonlinearity of the impact of income on wellbeing the losses of even the richest countries are relatively smaller and this is the extreme case of redistribution, less ambitious redistribution implies smaller losses.
These losses are what need to be compensated for by the impacts on welfare from (i) malice and envy and (ii) possible reduced time spent working in order for there to be no reduction in wellbeing for the richer countries.
28
The fact that the estimated impact differs between the two samples would of course be expected even if the true parameter value was constant over time. However it may not be, the impact of education may depend upon the state of the world and the problems individuals have to deal with and the opportunities which are open to them. In addition, the impact can be expected to change over time as technology evolves and changes the nature of the production function between activities and happiness. For instance the impact of the growth of television may be to facilitate the happiness of the less educated, who may be less able to enjoy more traditional cultural activities, more than the better educated.
Conclusions
This paper set out to achieve two objectives. The first was to assess the relevance of specific empirical findings when exploring a different rationale for redistribution. The second was to consider the relevance of the same empirical findings when simulating the impact of redistribution on happiness in the EU.
The first conclusion is that specific findings reported in an empirical literature describe a world in which redistribution might increase everyone's happiness even if individuals are malevolent! The observations that both relative income and absolute income determine happiness describe a world in which redistribution from malevolent citizens in high-income countries to individuals in low-income countries can increase the happiness of all concerned. This conclusion is possible because the happiness citizens in high-income countries derive, when seeing the income of their fellow citizens fall, more than compensates for the loss of happiness they experience when their income is taxed. If tax revenue is then distributed to citizens in the low -income country (where absolute levels of income have a bigger impact on happiness) everyone's happiness increases 29 . Empirical studies of the determinants of happiness (and results reported in this study) give substance to Brennan's (1973) paradoxical rationale for redistribution.
Of course this analysis is very specific but it has quite general implications. If tax policy can be designed to correct the market failure that is created by 'excessive' involvement in an 'acquisition race' (Frank 1997 , Layard 2006 , there is scope to increase everyone's happiness if revenues are redistributed to citizens in lowincome countries.
Turning to the second objective in this paper it is clear that the same empirical findings have resonance when analysing the impact of redistribution on happiness.
Analysis of the determinants of happiness in the EU focussed on linearity, when analysing the impact that relative income on happiness exerts as income levels increased, and non-linearity, when analysing the impact that GDP per capita exerts as income levels increase. With evidence that this relationship is relevant, it is more likely (other things equal) that redistribution from high to low income countries will increase happiness.
The simulations of redistribution in the EU are consistent with this proposition. In the reported simulation not everyone was made happier but the increase in happiness to those who gained outweighed the loss in happiness to those who lost. 30 These simulations are relevant when considering net contributions made to the EU budget.
This general approach offers insight if specific financing arrangements are to be 29 Hence this should reduce any political problems which may surround such a program. 30 In addition these calculations do not take account of the reduction in work effort in richer countries 27 rationalised. It offers insight to policymakers if the objective is to explore the impact that alternative tax and expenditure policies of the EU budget have on happiness in member states.
The overarching conclusion (in both theoretical and empirical sections of the paper)
is that analysis is sensitive to the behavioural assumptions on which it is premised. If
Lord Beveridge commends policy 'to increase the happiness of the common man'
there is even greater scope for government intervention. Echoing the words of the US Declaration of Independence, this paper suggests that a 'participative -protective -redistributive -educative -state' can be part of the 'pursuit of happiness'.
and the corresponding increase in happiness of individuals in these countries.
